Identification of a splice variant of optineurin which is defective in autophagy and phosphorylation.
Optineurin (Optn) is an autophagy receptor that performs various functions in cargo-selective and non-selective autophagy. Here, we have identified and characterized a splice variant of mouse optineurin mRNA, which produces a truncated protein lacking N-terminal 157 amino acids (d157mOptn). This mRNA and protein are expressed in several tissues and cells. d157mOptn has an intact LC3-interacting region and a serine (S187) in it. However, unlike normal optineurin, the d157mOptn was not phosphorylated at this site when expressed in mammalian cells, and showed reduced interaction with TBK1 (tank binding kinase) that mediates phosphorylation at S187 (S177 in human OPTN). This phosphorylation of Optn required intact N-terminal sequence as well as functional C-terminal ubiquitin-binding domain. Unlike normal optineurin, d157mOptn was unable to promote autophagosome and autolysosome formation upon expression in Optn-deficient cells. d157mOptn was recruited to mutant huntingtin aggregates, but unlike wild type optineurin, it was unable to clear these aggregates by autophagy in neuronal NSC-34 cells. Phospho-TBK1 was seen around mutant Huntingtin aggregates in Optn overexpressing cells but it was reduced in cells overexpressing d157mOptn. Thus, we have identified an isoform of mouse optineurin which is defective in cargo-selective and non-selective autophagy possibly due to loss of phosphorylation and impaired interaction with TBK1. This isoform, which inhibits autophagosome formation in neuronal cells, might be involved in selectively modulating some of the functions of Optn, such as autophagy. Our results provide an insight into the role of N-terminal domain of Optn in various autophagic functions.